HISTORY IN THE UNITED STATES
The early importations of jujubes into the United States were jujube seedlings with varying fruit quality (Rehder and Rixford, 1929; Yao, 2013) . Starting in 1908, USDA Agricultural Explorer Frank N. Meyer imported jujube cultivars into the United States. From 1908 to 1918, Mr. Meyer imported 34 cultivars plus seeds of both jujubes and sour jujubes (Yao, 2013) . Unfortunately, most of his importations were lost and only 'Li', 'Lang', 'Mu' (Mu Shing Hong Tsao), 'Shuimen', 'So', and 'Yu' are still available (Yao, 2013) . Besides Frank Meyer's cultivar importation, there were other sources of jujube entering the United States (Yao, 2013) . In the 19th and early 20th centuries, Chinese railroad and mine workers brought jujubes into the United States because they consumed jujubes as part of their diet. Along the railroads in the southwest, there are jujube plants which originated from discarded jujube seeds littered from the Chinese railroad and mine workers (J. Iglesias, personal communication). From El Paso, TX, Las Cruces and Silver City, NM, to Arizona, there are scattered jujube trees that bear fruit regularly. Jujubes have been planted at the University of Idaho Parma Research and Extension Center for nearly 20 years and 'Li' and 'Lang' perform well (E. Fallahi, personal communication). After Frank Meyer's importation, the USDA set up jujube trials in different states during the 1920s to 1930s. After those trials were ended, the remaining trees and other jujube trees in the United States were spread slowly through friends and families. Most of them had no names or were named causally after the town or family where they were located (Yao, 2013) . With human selection, most of those surviving solitary trees were self-fruitful.
There were two old jujube trees at the old LC Ranch headquarters at Gila, NM. Those trees were planted by Thomas Lyons, the owner of LC Ranch at around 1900, but their original source was unknown (G. Van Auken, personal communication). After 115 years, these two trees still look healthy and set some fruit in 2015 ( Fig. 1A and B ). There were scattered trees with varied ages in backyards near Gila, Cliff, and Silver City, NM, and most of them were suckers from these two trees, and they were all heavily laden with uniform small fruit in 2015 ( Fig. 1C and D) . From Tornillo and Fabens to El Paso, TX, all the way to Las Cruces, NM, scattered bigfruited jujube trees of varied ages are not rare and some sour jujube plants are also found in these areas ( Fig. 1E and F) . Other states could have similar scattered jujube plantings (Lyrene, 1979) , and all of those are potential germplasm for future cultivar selection or research purposes. More work is needed to explore and use this germplasm.
JUJUBE FLOWERING AND FRUITING HABITS
Jujube belongs to the Rhamnaceae family and its flower cluster is a cyme with 2 to 13 flowers (Liu, 2006; Yao, 2012) . In China, jujubes have day blooming type and night blooming type (Qu et al., 1989) . In the United States, they are morning type and afternoon type (Lyrene, 1983; Yao et al., 2015a). The morning type had sepal splitting from early morning to 1000 HR, whereas the afternoon type split between 1200 to 1600 HR. The morning blooming type in the United States is equivalent to the night blooming type, whereas the afternoon type is equivalent to the day type in China (Yao et al., 2015a) . The 6-h shift in blooming time could be due to location and climate conditions (Lyrene, 1983; Yao et al., 2015a) . Among the 56 cultivars/selections observed in New Mexico, 24 were morning type and 32 were afternoon type (Table 1 ) (Yao et al., 2015a) . Heavy clouds/rainy weather delayed bloom but cultivars belonging to the same type still bloomed at a similar time. Jujube blooming habits are stable from year to year (Yao et al., 2015a) .
Unlike pome fruit and stone fruit, jujube trees have flower bud initiation, bloom, fruit set, and maturation within one growing season. As a result, production is less affected by the previous year's weather and pest conditions (Guo and Shan, 2010; Yao, 2013) , and this allows the tree to produce a reliable crop each year (Fairchild, 1918; Locke, 1948; Lyrene, 1979; Yao, 2012) . Jujubes initiate their flowers as new shoots or branchlets appear. Shoot growth, flower bud initiation, blooming, fruit set, and fruit growth all happen simultaneously and compete for nutrients. With high nutrient competition, the jujube fruit set rate is low compared with other fruit species (Guo and Shan, 2010; Yao, 2013) .
Jujube fruit commonly have one kernel (pit) in the middle except cultivar Pitless, which has an incomplete kernel inside. Some incomplete kernels are also found in some fruit of cultivars Lang, Li, and Redland. A hard kernel does not mean that seeds have formed inside. Cultivars Lang, Don Polenski, Junzao, and Thornless all have pear shaped fruit but form only a sac inside the pit. For breeding purposes or for medicinal effect of the seeds, scientists/consumers should be selective with cultivars. Table 2 lists the seed conditions of some jujube cultivars (Yao et al., 2015a) .
CULTIVARS IN THE UNITED STATES
After jujube cultivars were imported into the USDA Plant Importation Station at Chico, CA, in 1908, scientists observed and researched the trees until the 1950s (Ackerman, 1961; Fairchild, 1918; Meyer, 1911 Meyer, , 1916 'Shuimen' were cultivars worth keeping based on our evaluation, but we have not harvested enough fruit for 'Mu' to evaluate it. Fruit of 'Shuimen' is medium in size, pointed at the end, relatively loose in texture, and good for both fresh eating and drying. A special note for 'Shuimen' is its relatively low vitamin C content compared with other jujube cultivars (Yao, 2014) .
In China, after thousands of years of cultivation, most cultivars were localized to one or a few provinces. During the species domestication and cultivar selection process, cultivars in the same region were more related to each other than those from regions farther away. Jujube cultivars in China were classified into 39 cultivar groups based on random amplified polymorphic DNA, amplified fragment length polymorphism, sequence-related amplified polymorphism fingerprints, and morphological characters (Li et al., 2009; Liu and Wang, 2009; Peng et al., 2000) . In the United States, 100 years after importation, jujube has spread widely across the United States (Ashton, 2008; Brubaker, 1977; Locke, 1948; Lyrene and Crocker, 1994; Yao, 2013) , but cultivar evaluation is very limited. Without formal cultivar descriptions, homonyms and synonyms could exist. In our jujube flowering and fruiting study, it was noticed that fresh eating cultivars Li, Li-2, and Redland were all self-fruitful with big fruit and loose texture, whereas 'Lang', 'Don Polenski', 'Ed Hegard', 'Thornless', and 'Junzao' (Lang group) were not self-fertile, with pear-shaped fruit containing no seed but a brown empty sac inside. The 'Lang' group could be closely related to each other or synonymous. 'Lang' in the United States is not the same as 'Lang' (郎枣) in China as the two have different fruit shape. The U.S. 'Lang' looks similar to what are currently known as 'Junzao' (骏枣) or 'Hupingzao' (壶瓶枣) in China (Liu and Wang, 2009). More morphological, physiological, and molecular studies are needed to classify the jujube cultivars in the United States.
Over 50 cultivars are currently being evaluated at Alcalde, NM (Yao et al., 2015a) and cultivar trials are being initiated at different locations in New Mexico. A multistate cultivar trial is urgently needed to determine the adaptability of different cultivars to different regions and to recommend cultivars for different end uses in those regions.
JUJUBE HARVESTING AND PROCESSING
With easily bruised skin, jujube fruit for fresh eating should be handpicked, but for fruit for drying and processing, mechanical harvest is more practical and economical for commercial production. Pecan, walnut, and prune can be harvested with mechanical shakers, and it would be possible to modify those shakers to harvest jujubes. Depending on the cultivar, partial red jujube fruit could be stored for 1-2 months to extend the fruit marketing season (Kader et al., 1982; Yao et al., 2015b) , whereas fruit with 1/3-1/2 red color is stored for 2-3 months in China (Chen et al., 2003; Fu, 2013) .
Traditionally, over 90% of jujube fruit in China was consumed as sun-dried fruit (Guo and Shan, 2010) . Now, fresh eating jujube consumption has greatly increased and the drying and processing methods have been diversifying in China (Liu and Wang, 2009; Liu et al., 2015) . Compared with sun drying, heated drying (oven, heated room, or microwave drying) can reduce microbial contamination, ease management of drying parameters, increase product uniformity, and reduce drying time and labor costs (Guo and Shan, 2010) . Heated drying also preserved more vitamin C, sugar, and other components (Wang et al., 2012; Zhang et al., 2004) .
In addition to fresh eating and drying, jujubes also find many different culinary uses. Candied fruit used to be the dominant processed product in China, but now the processed jujube products have become more diversified. Jujubes can be processed into wine, juice, edible fiber, and even nucleotide drinks. Jujube honey is very popular in China and jujube wood can be used to make utensils and for carving (Guo and Shan, 2010; Liu and Wang, 2009) .
With the exception of an ongoing research at the University of Idaho (E. Fallahi, personal communication), there is almost no other research on jujube processing in the United States. Possible jujube products include candied fruit, baked/smoked slices, jam, paste, ice cream, pie, and leather rolls. Most jujube products are rich in vitamin C compared with processed products from other fruits, making a good selling point for jujubes. Jujube also naturally has high sugar content (soluble solids content 25% to 35%), and jujube snacks, such as dried, sliced, baked, and smoked fruit, do not need added sugar, which makes them healthier and in line with current health trends. transplanted from a suckers from one of those two trees at Silver City, NM, and its fruit in 2015 (C and D), and some big fruited jujube trees near Tornillo, TX, and Las Cruces, NM (E and F).
